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Listipg of Claims 

The listing of claims below replaces all prior versions, and listings, of claims in this 
application! 

L (Canceled) 

2. (Cuii»tlyAm«ided) A composition ofmatter with the following fonnula: 



(b) N is nitrog^; 

(c) P is phosphorus; 

(d) R^ R^ R\ and are hydrocarfoyl radicals; 

(e) Y is a hydrocarby]- bridge comprising a backbone wherein the backbone comprises 
a chain that is foiir or more carbon atoms long; and 



(f) each X is indqiendently an abstractable ligand selected from the group consisting 
of hydride radicals; hydrocarbyi radicals; hydrocarbyl-substitutedjadicals, 
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X 



wherein 



(a) M is a Group-8, -9. or -10 transition metal, excluding palladium. 
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organometalloid radicals; aryloxide, amide, or phosphide radicals; or the two X's 
are connected to form a 3-to-50-atom metallacycle ring. 

3. (Previously Presented) The composition ofmatterofClaim 2 wherein R^R^R^ and 
are C1-C40 hydrocarbyls. 

4. (Previously Presented) Thccompositionofmatterof Claim 3 wherein R\R^R\ and 
R'^ are C1-C30 hydrocarbyls. 

5. (Previously Presented) The composition of matter of Claim 4 wherein R^ , R\ R\ and 
R* are methyl, ethyl, propyl^ butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, 
tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl* octadecyl. nonadecyl, eicosjd, heneicosyl, 
docosyl, tricosyU tetracosyl, pentacosyl. hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, 
ethenyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl, undecenyl, 
dodecenyl, ethyn>i, propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl, 
undecynyl, dodecynyl, phenyl, ben2yl, phenethyl, tolyl, cyclobutyl, cyclopentyl, cyclobexyl, 
cycloheptyl, cyclooctyl, cyclononyl> cyclodecyl, or cyclododecyl radicals. 

6. (Previously Presented) The composition of matter of Claim 5 wherein R\ R\ R^, and 
R"* are methyl, ethyl, propyl butyl, cyclohexyl, phenyl, tolyl, benzyl, or phenethyl. 

7. (Canceled) 

8. (Canceled) 

9. OE^reviously Presented) Thecon^sitionofmatterof Claim 2 wherein both Xligands 
are dimethylammo, diethylamino, methylethylamino, phenoxy, or benzoxy. 

10. (Previously Presented) The composition of matter of Claim 2 wherein both X ligands 
arc independently methyl, ethyl, propyl, butyl, pentyl> hexyl. heptyl, octyl, non>4, decyl, undecyl. 
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dodecyl. tridecyl. tetradecyl. pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl. 
heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl, octacosyl, nonacosji, 
triacontyl> hydride, phenyl, benzyl, phenethyl, or tolyl. 

11. (Previously Presented) Tbecompositionofmatterof Claim 2 wherein both Xliganda 
are independently allyl, or 1,1-dimethyI allyl. 

12. (Currently Amended) Thecompositionofmatterof Claim 2 wherein Mis selected 
ftom the group consisting of i»» nickel, iron» cobalt, platinum, ruthenium, ihodium, and iridium. 

13. (Previously Presented) The composition of matter of Claim 12 wherein M is iron, 
nickel, or cobalt. 

14. (Previously Presented) The composition of matter of Claim 12 wherein Y is selected 
fifom the group consisting of butylene, pentylene, hexylene, beptylene, octylene, nonylene, 
decylene, undecylene, dodecylene, tridecylene, tetradecylene, pentadecylene, hexadecylene, 
heptadecylene, octadecylene, nonadecylene, eicosylene, heneicosylene, docosylene, tricosylene, 
tetracosylene, pentacosylene, hexacosylene, heptacosylene, octacosylene, nonacosylene, 
triacontylene, cyclobexylene, cyclooctylene, cyclodecylene, cyclododecylene, biphenyl, 
butqiylene, penentylene, hexenylene, hq^tenjdene, octenylene, nonenylene, decenylene, 
undecenylene, dodecenylene, hexynjdene, heptynylene, octynylene, nonynylene, deoynylene, 
undecynylene, dodecynylene, butadienylene, pentadienylene, hexadienylene, heptadienylene, 
octadienylene^ nonadienylene, decadimylene, undecadienylene, dodecadienylene, hexatrienylene, 
octatrienylene, decatrienylene, and dodecatrienylene radicals. 

15. (Currently Amended) The composition of matter of Claim 2 44'Wherein Y is biphenyl. 

16. (Currently amended) A composition of matter with the following formula: 
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wherein 

M is a Gfoup-8> -9. or -10 transition metaL ex ^l^iHinp; palladiuni. 

N is nitrogen: 

Pis Phosphorus: 

R\ rK and are hvdrocarbvl radicals; 

each X is independentlv an ahstractable licand selected from flie_g rouD consisting 

of hydride radicals: hvdrDcarhvl radica ls: hvdrocarbyl-suhstituted radioals, 

^^ PpnmTietalloid radicals: arvloxide. amide, or phosphide radicals: or the two X's 

are connected to form a 3-to-50-atA ni metAllft cvcle ring; and 

Tho oompoflition of matter of Claim 1 4 vdiaroin Y has one of the following 

fbminlas: 
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(ER'2)x 




R' 




R' 




where 

R' are hydrogen or Ci-Cjo hydrocaibyl radicals; 
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A is a non^hydrocarbon atom functional group; 

E is a Group-14 element; 

X is an integer fiom 1 to 4; and 

y is an integer from 0 to 4. 

17. (Previously Presented) The composition of Claim 16 wherein A is C=0. OS, O, S, 
SO2, NR*. PR*, BR* SiR*2, or GeR*2 wherein each R* is a hydrocarbyl or halocaibyl radical. 

18. (Withdrawn) A composition of matter comprising the reaction product of an activator 
and the composition of matter of Claim 2, 

19. (Withdiawn) A composition of matter comprising the reaction product of 

(a) the conqposition of matter of Claim 1 8 and 

(b) ethylene, propylene^ 1-butene, or a mixture of any two or ail three of ethylene, 
propylene, and 1-butene. 

20. (Withdrawn) A polymerization mefliod con^msing the step of providing at least one 
composition of matter of Claim 2. 

21. (Pi^viously Presented) Thepolymerizationmethodof Claim 20 wherein the activity 
of the composition of matter exceeds 8000 moles of ethylene per mole transition metal per hour. 

22. (Previously Presented) The polymerization method ofClaim 20 fiirther comprising 
recovering a product comprising greater than 50 wt% of linear C4-C|4 a-olefins based on the total 
weight of polymerized product. 

23. (Withdrawn) The polymerization method of Claim 22 wherein the product comprises 

greater than 80 wt% of linear C4'Ci4 a-olefins. 
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24. (Withdrawn) The polymerization method of Claim 23 wherein the product comprises 
greater than SO wt% of linear d and C6 a-olefms. 

25- (Withdrawn) The polymerization method ofClaiin 24 wherein the product comprises 
greater than 80 mol% of linear C4 and Ce a-olefins. 

26. (Previously Presrated) A composition of matter comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor with the formula of the composition of matter of claim 2, 
wherein: 

(i) M is iron, nickel, or cobalt; and 

(ii) R\ R^, R^ and R"^ are independently methyl, ethyl, propyl, butjrt, pentyl, 
hexyl, heplyl, octyU nonyl, decyl, imdecyl, dodecyl, tridecyl, tetradecyl, 
pentadecyl, hexadecyl, heptadecyl, octadccyl. nonadecyl, eicosyi, heneicosyl, 
docosyl, tricosyl, tetracosyU pentacosyl, hexacosji, heptacosyl, octacosyl, 
nonacosyl, triacontyl, ethenyl, propenyl. butenyl, pentenjd, hexenyl, heptenyl, 
octenyl, nonenyl, decenyl, undecenyl, dodecenyI» ethynyl, propynyl, butynyl, 
pentynyU hexynyl, heptynyl, octynyl, nonynyl, decynyl, undecynyl, dodecynyl, 
phenyl, benzyl, phraethyl tolyl, cyclobutyl, cyclopentjrt, cycloh^yl, cycloheptyl, 
cyclooctyU cyclononyl, cyclodecyl, or cyclododecyl radicals. 

27. (Previously Presented) A composition of matter comprising the reaction product 
of: 

(a) an activator; and 
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(b) a catalyst precursor with the formula of the compositioii of matter of claim 2 
wherein: 

(i) M is nickel, iron, cobalt, platinum, mthenium, rhodium, or iridium; 

(ii) K\ R^ R^, and R"* arc independenfly mefhji, ethyl, propyl, butyl, pentyl, 
hexyl, heptyl, octyl, nonyl. decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, 
hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, heneicosyl, docosyl, tricoq^l, 
tetracosyl, p«itacosyl, hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, 
ethenyl, propenyl, butenyl, pentrajd, hexenyl, hepten^, octenyl, nonenyl, decenyl, 
undecenyU dodecenyl, ethynyl, propynyi, butynyl, pentynyl, hfixynyl, heptynyl, 
octynyl, nonynyl, decynyl, undecynyl, dodecynyl, phenyl, benzyl, phenetfayl, tolyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cyclohqjtyl, cyclooctyl, cyclononyl, 
cyclodecyl, or cyclododecyl radicals; and 

(iii) X are independently dimethylamide, diethylethoxide, phenoxide, methyl, 
ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl decyl, undecyl. dodecyl, 
tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 
eicosyl, hendcosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl, 
octacosyl» nonacosyl, triacontyl, hydride, phenyl, benzyl, phenethyl, tolyl, 
dimeih^amino, dietbylamino, methylethylamino; or two X's are connected to fomi 
a 3-to-40-atom metallacycle ring. 

28. (Currently Amended) Thecompositionofniatterof claim 27 wherein 

(i) r\ R^ R^ and R"* are hidependently selected fiom methyl, ethyl, and 
pf^ylr-propyl; and 

(ii) Y is is selected from butylene, pentylene, hexylene, hcptylene, octylene, 
nonylene, decylene, undecylene, dodecylene, tridecylene, tetradecylene, 
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pentadecylene, hexadecylene, heptadecylene, octadecylene, nonatJecylene, 
eicosylene, heneicosylene, docosylene, tricosyiene, tetracosylene, pentacosylene, 
hexacosylene, heptacosylene. octacosylene, nonacosylene, triacontylene, 
cyclohexyleae^ cyclooctylene, cyclodecylene, cyclododecylene, biphenyl, 
butetiylene. penentylene, bexenyloie, heptenylene, octenylene, nonenylene, 
decenylene. undecenylene, dodecenylene, hexynylene, heplyn>iene, octynylene, 
noaynylene^ decyoylene. imdecynylene» dodecynylene, butadienylene, 
pentadienylene, bexadienylene, heptadienylene. octadienylene, nonadienylene, 
decadi6nylene> uodecadieQylene^ dodecadienylene, hexatrienylene, octatrienylene, 
decatrien)4eiie» and dodecatri^yleue gadaeffe r radicals, 

29, (Cuirently Amended) A compositioii of matter comprismg the reaction product of: 

(a) an activator, and 

(b) a catalyst precursor with the formula of tho oomposition of mattor - of claim 2 , 
whoroin: following formula: 




M is a Group-S. -9. or -10 transition metal, excluding palladium. 
N is nitrogen: 
P is phosphorus: 

R^, and R"* are hvdrocarbvl radicals; 
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Y is represented by one of the foUowing fonnulas: 
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where 

• R' are independently, hydrogen or C| -Cso hydrocarbyl radicals; 

• A is a non-hydrocarbon atom functional group; 
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E is a GTOUp-14 element; 
X is an integer from 1 to 4; 
y is an integer from 0 to 4; and 



X are independently dimethylaraide, diefhylethoxide, phenoxide, methyl^ 
ethyl, propyl butyl, pentji, hexyl, heptyl, octyl, nonyl, decyl, imdecyl, dodepyl, 
tridecyl, tetradecyl pentadecyl. hexadecyl, heptadecyl, octadecyl. nonadecyl, 
eicosyl, hmeicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, beptacosyl, 
octacosyl, nonacosyl» triacontyl, hydride, phenyl, benzyl, phenefhyl, tolyl, 
diethylamino» methylethylaminodimethylamin; or two X's are connected to fomi a 
3-to-40-atom metallacycle ring* 



30. (Previously Presented) A polymerizatioa method wherein the catalysts activity 
exceeds 8000 moles of ethylene per mole transition metal per hour comprising the step of 
providing at least one composition of matter comprising the reaction product of: 
(a) an activator; and 



(b) a catalyst precursor with the following formula: 




X 



X 



wherein 



(0 



M is iron, nickel, or cobalt, 



(ii) 



N is mtrogen; 
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(iii) Pis phosphorus; 

(iv) R\ R^, R\ and R'^ are independently methyl, ethyl, propyl, hutyl, pentyl, 
hexyl, heptyl, octyl. nonyl, decyl. imdecyl, dodecyl. tridecyl, tetradecyl, 
pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, heneicosyl, 
docosyl. tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacoqd, octacosyl, 
nonacosyl, triacontyl, ethenyl, propenyl. butenyl, pentenyl, hexcnyl, heptenyl, 
octenyl, nonenyl, decenyl, imdecenyU dodecenyl, ethyoyl, propynyl. butynyU 
pentynyl, hexynyl, heptynyl> oc^yl, nonynyU dficynyl, imdecynyl, dodecynyl, 
phenyl, benzyl, phenethyl, tolyl, cyclobutyl, cydopentyi, cyclohexyU cycloheptyl, 
cyclooctyl, cyclononyl, cyclodecyl, or cyclododecyl ladicals; 

(v) y is a hydiocarbyl bridge comprising a backbone wherein the backbone 
comprises a chain that is four or more carbon atoms long; and 

(vi) X are independently dimetbylamide, diethylethoxide, phenoxide, methyl, 
ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl. dodecyl, 
tridecyl, tetradecyU pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 
eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl, 
octacosyl. nonacosyl, triacontyl, hydride, phenyl, benzyl, phenethyl, tolyl, 
dimethylamino, diethylamino, methylethylamino; or two X's are connected to forai 
a 3-to-40-atora metallacycle ring. 

31. (Previously Presented) A polymerization method wherein the catalysts activity 
exceeds 8000 moles of ethylene per mole transition metal per hour comprising the step of 
providing at least one composition of matter comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor with the following fonnula: 
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wherdn 




(i) M is-nickel, iron, cobalt, platinum, mthenium, rhodium, or iridium; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R\ R*. R^, and are independently methyl, ethyl, propyl, butyl, pentyl, 
hexyl, hq>tyl. octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, 
peotadec]^ hexadet^l, heptadec}d, octadec)d, nonadecyl, eicosyl, heneicosyl, 
docosjd, tricosyl. tetracosyl, pentacos^, hexacos^ heptacosyl, octacosj*, 
nonacoayl, triacontyl, elhMiyl. propenyU butenyl, pentenyU heocenyl, heptenyl, 
ixteayU nonraiyl. decenyU undecenyU dodecenyl, ethynyl, propynyl, butynjd. 
pentynyl, hexynyl, heptynyl, octynyl, nonynyl, deoynyl, undecynyl. dodecynyl, 
phenyl, haayl, phenetbyl, tolyl, cyclobutyl, cyclopentyl, cyclohescyl. cyclohept>«, 
cyclooctyl, cyclononyl, cyclodecyl, or eyclododecyl radicals; 

(v) Y is a hydrocaibyl bridge comprising a backbone wherein the backbone 
comprises a chain that is four or more caibon atoms long; and 



(vi) X are independently dimethylamide. diethylethoxide, phenoxide, methyl, 
ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, 
tridecyl, tetradecyl. pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl. 
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cicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 
hq)tacosjd, octaco^l, nonacosyl, triacontyl, hydride, phenyl, benzyl, phenethyl, 
tolyl, dimethylamino, diethykmino. methylethylamino or two X's are connected 
to form a 3-to-40-atoni metallacycle ring. 

32. (Previously Presented) The polymerization method of claim 3 1 wherein 
Y is abutylene, pentylenei hexylene, heptylene, octylene, nonylene, decylene, undecjiene, 
dodecylcne, tridccylene. tetradecylene, pentadecylene, hexadecylene, heptadecyleae, 
octadecylene. nonadecylene, eicosylene, heneicosylene, docosylene, tricosylenc, tetracosylene, 
pentacosjiene. hexacosyletie, heptacosylene, octacosylene, nonacosylene, iriacontylene, 
cyclohexylene, cyclooctylene, cyclodecylene, cyclododecylene, biphenyl, buten)4ene, 
penentylene, hexenylene, heptenylene, octenylene, nonenylene, decenylene, undecenylene, 
dodecenylene, hexynylene, h^tynylene. octynylene, nonynylene, decynylene, undecynylene, 
dodecynylene, butadienylene, pentadienylejxe, hexadienylene> beptadienylene, octadienylrae, 
nonadienylene, decadienylene, imdec.adienylene, dodecadienylene, hexatrienyleoe, octatrienylene, 
decatrienylene, or dodecatrienylene radical. 

33. (Previously Presented) A polymerization method wherein the catalysts activity 
exceeds 8000 moles of ethylene per mole transition metal per hour comprising the step of 
providing at least one composition of matter comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor with the following formula: 
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wherean 



X X 



(i) M is a Group-8, -9, or -10 transition inetal> 



(ii) N is nitrogen;, 



(iii) P is phosphorus; 



(iv) R\ Ji\ R^, and are indqiendently hydrocarbyl radicals; 



(v) Y is rqjresented by one of the following formulas: 




R' (ER*2)y (ER"2)y 
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• R' are independently, hydrogen or C1-C50 hydrocarbyl radicals; 

• A is a non-hydrocarbon atom functional group; 

• E is a Gioup-14 element; 

• xisanintegerfiom 1 to4;aEid 

• y is an integer fiom 0 to 4^fld g4: and 

(vi) X are independently dimethylamide, diethylethoxide. phenoxide, methyl, 
ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, 
tridecyl, tetradecyl, pentadecyl. hexadecyl, heptadecyl> octadecyl, nonadecyl, 
eicosyl, heneicosyU docosyl, tricosyl, tetracosyl, pentacosyl, hexaoDsyl, 
heptacosyl, octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, phenethyl, 
tolyl, dimethylamtno, diethyiamino, or methylethylamino. 
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